While there is a consensus that psychosocial factors play an important role in the experience of pain, clinical interventions for acute and chronic pain remain primarily biomedical. This pattern persists despite a body of recent empirical work supporting the effectiveness of a number of behavioral and relaxation interventions for these problems. One of these interventions is hypnosis. We briefly discuss hypnotic analgesia and describe how hypnosis can be integrated into biomedical treatment for acute and chronic pain. 
I
n 1966 a US National Institute of Health Technology Assessment Panel noted that despite the wide variety of surgical and pharmaceutical options available, certain types of pain continue to be a significant problem. 1 The experience of pain is a result of the complex interaction between physical sensation and psychosocial factors, with the physical awareness of noxious stimuli markedly influenced by the meaning of the pain for the patient.
2 ± 4 the NIH further cited hypnosis as one of several viable and effective interventions for alleviating pain in cancer and other chronic pain conditions. 1 Indeed, the property of hypnosis which has the greatest potential for social good resides in the ability of the hypnotizable subjects to radically reduce, or in some cases eliminate, both chronic and acute pain. We here briefly review hypnosis as an important adjunct to the successful management of acute and chronic pain.
THE PROBLEM OF PAIN ACUTE/RESPONDENT PAIN
Acute pain is typically time-limited and associated with impending or actual tissue damage as a result of injury or illness. 2 The pain is a direct response to tissue damage and also serves as a signal to alter behavior. This type of pain is routinely associated with injury or illness. Medical interventions such as invasive diagnostic procedures, burn treatment, and surgery can also produce this type of acute pain in patients. Even when the tissue trauma is invariant, patients' experience of pain varies widely, depending on constitutional factors (such as their pain threshold) as well as situational factors (proximal anxiety, emotional meaning).
CHRONIC/OPERANT PAIN
Chronic pain is more complex in that the sensation of pain may no longer serve an adaptive function, and psychosocial factors frequently exacerbate or maintain the experience beyond what would be expected on the basis of physical findings. 5 Conditions previously associated with pain, rather than further tissue injury, may trigger attacks: hence the term`operant'. Low back pain, arthritis, reflex sympathetic dystrophy, fibromyalgia, and phantom limb syndrome are examples of conditions leading to chronic pain.
For some patients, hypnosis can be a valuable tool in the self-management of both acute and chronic pain, yet it is underutilized. 6 In fact hypnosis has a long history of use in pain treatment, 7 ,8 dating back to the 19th century. For over a century surgical procedures have been (and sometimes still are) performed with hypnosis as the sole source of pain relief.
,1 0
Controlled clinical trials have examined the use of hypnosis across a spectrum of clinical problems related to pain and have shown that the use of hypnotic techniques can be beneficial for some patients. 1 1 ± 1 9 Recently it has been demonstrated that training patients in the use of selfhypnosis significantly reduced their need for sedatives and analgesia when undergoing interventional radiological procedures.
1 1 ,1 2 Thirty patients undergoing interventional radiological procedures were randomized to either a treatment or a control group. 1 1 Those individuals in the treatment group were presented with instructions for selfhypnosis and imagery during initiation of the radiological procedure and were intermittently prompted to use selfhypnosis throughout the procedure. The assigned practitioner also obtained anxiety and pain ratings throughout the procedure. Those individuals in the control group were also assigned a practitioner but interactions were limited to obtaining pain and anxiety ratings. All patients were instructed on the use of`patient-controlled analgesia', in which they could administer themselves intravenous sedatives and narcotics within a controlled range. Patients in the treatment group reported significantly less pain and anxiety and administered themselves significantly less medication than did those in the control group. Interestingly, the patients in the treatment group also experienced fewer medical complications as a result of the procedures and required less medical staff time immediately after the procedures.
Similar positive effects were found for patients undergoing routine plastic surgery under conscious sedation. 1 5 Sixty patients were randomly assigned to either a hypnosis (n=35) or an emotional support condition (n=25). The hypnosis condition consisted of an induction and imagery of a positive life experience during the operative procedure. No suggestions for analgesia were given. The emotional support condition consisted of reassurance, information about the procedures, and conversational distraction during the operative procedure. Patients in the hypnosis condition were found to experience significantly less postoperative anxiety, pain, nausea and vomiting than did patients in the emotional support condition. Use of intraoperative sedatives was also significantly less in the hypnosis condition. Further, patient-perceived control was higher, while patients' interference with procedure was lower with the use of hypnosis. This study provides additional evidence that the use of adjunctive hypnosis during medical procedures can provide improved pain management and reduce post-operative discomfort.
Another recent example of the efficacy of hypnosis as an integrated component of medical care is demonstrated in a report of the positive effects found with patients undergoing orthopedic hand surgery. 1 9 Sixty hand-surgery patients were assigned to either the usual treatment, or usual treatment plus hypnosis, in a quasi-experimental design. Two consecutive cohorts were used, rather than random assignment. The control group was run first, followed by the hypnosis group. The hypnotic treatment provided consisted of a standardized induction, with suggestions for relaxation and positive outcome. Those patients assigned to the hypnotic intervention group reported less pain and anxiety, while physician's ratings indicated faster post-operative progress and fewer medical complications. Measurements were obtained at each of the first four post-operative days. The overall multivariate effect size was 0.44. While the absence of randomization somewhat limits the conclusions that can be drawn from this study, the results are consistent with a growing body of work that provides support for the efficacy of hypnosis in pain management.
Chronic pain provides a significant challenge for healthcare providers, as many factors contribute to the ongoing problem of pain. Nonetheless, some clinical experiments using patients with chronic pain problems have shown that these individuals, too, can benefit from the use of hypnosis. For instance, in one study fibromyalgia patients treated with hypnotic suggestions for reduction of muscle pain and improved sleep experienced greater improvement in symptoms that did comparison patients treated with relaxation and massage. 1 3 The group treated with hypnosis also required less medication.
Chronic back pain is a debilitating and costly problem that does not remit for approximately 10% of patients who develop back pain.
2 0 There is evidence that hypnosis can provide some benefits for this challenging group of patients. Fifteen adults with chronic low back pain (mean length of complaints, 4 years) participated in a two-part study which examined hypnotic responsiveness in the face of laboratory-induced pain and then examined the ability of participants to transfer learned skills to their problem of low pack pain. 2 1 The participants were self-referred, based upon information sheets provided to their physician or chiropractor. All but one were found to be moderately to highly hypnotizable. The research took place over three 3-hour experimental sessions, separated by 1 week. When presented with experimentally induced cold-pressor pain, participants with hypnosis demonstrated a significant reduction in sensory pain and associated distress as compared to those with no hypnosis. The design was an A-B-A design in which each participant served as his or her own control. At the completion of the first experimental session, a discussion was held with each participant to discuss his or her use of hypnosis to manage the experimentally induced pain. They were encouraged to apply these techniques at their own discretion to their low back pain. Over a 4-week period the participants reported significant reductions in pain, improved sleep quality, and improved psychological well-being. This study provides support for the efficacy of hypnosis for chronic back pain and suggests that experimental reductions in pain complaints can be generalized to clinical problems.
The question then is: how does hypnosis lead to reduced pain and improved clinical outcomes? Hypnosis is a form of highly focused concentration (absorption), with a relative suspension of perplexed awareness. It enables people to put sensations and thoughts ordinarily processed in the consciousness outside of awareness (dissociation). This property of hypnosis can be used to put pain perception at the periphery of consciousness, or to radically transform the experience of the pain signal. 2 2 Further, hypnotized individuals, as a rule, establish a more secure positive alliance with the clinician and are more likely to respond to therapeutic intervention. 2 3 Early work tested the notion that the reductions in pain might have nothing to do with hypnosis at all, but may simply reflect the operation of non-specific factors that have modest pain-reducing properties. Relaxation, placebo response, and distraction are all associated with some attenuation of pain report, and all can be a component of any intervention for pain. Could these be the actual active agents that account for hypnotic analgesia? There is now good reason to believe that this is not the case. The mechanism by which hypnosis achieves these effects remains elusive, but research demonstrates fairly conclusively that the mechanism involved is distinct from that for placebo, relaxation, or distraction.
2 4 ± 2 6 Much laboratory research has been devoted to understanding the underlying mechanisms of hypnotic analgesia, using experimentally induced pain (such as cold pressor, 2 1 ,2 7 ischemic, electrical, 2 8 ,2 9 pressure 3 0 or laser-induced techniques. 2 5 It is clear now that people who experience hypnosis more fully and easily derive the most benefit from hypnotic analgesia, with sometimes dramatic improvements. Poorly-hypnotizable subjects, on the other hand, presumably exposed to the same non-specific factors, typically only achieve a very modest effect (akin to what one might expect from placebo).
But beyond this correlational approach, two pivotal experimental studies ruled out the notion that placebo and relaxation could explain hypnotic analgesia. A study conducted at the University of Pennsylvania Experimental Psychiatry laboratories found that for`low-hypnotizable' subjects, hypnotic analgesia acted like a placebo ± these subjects obtained comparable and minimal relief from placebo and hypnotic analgesia conditions. 2 4 Further, the extent to which they obtained relief during hypnotic analgesia was correlated with the extent to which they obtained relief from placebo intervention (r=0.76). So far, the placebo hypothesis was looking quite good. In sharp contrast, though, highly hypnotizable subjects achieved a far greater reduction in pain, and their placebo response was near to, or even slightly below, baseline. Importantly, the extent to which these highly hypnotizable subjects experienced relief during hypnosis was unrelated to their placebo response.
In a second study, a similar design was used, except that pain was induced by argon laser, and amplitudes of painevoked potentials were monitored throughout. 2 5 The highly hypnotizable group displayed significantly better reductions across conditions, but they responded poorly to placebo. Further, the only condition in which pain-related evoked potentials dropped below baseline was during hypnotic analgesia among highly hypnotizable subjects.
The mechanisms underlying hypnotic analgesia are still not fully understood. Three possibilities have been noted. The model favored by most is that the analgesic effect is centrally mediated, occurring after nociception has reached the higher brain centers. 2 This would account for the fact that most autonomic responses that routinely accompany pain also occur under conditions of profound hypnotic analgesia. The second possibility is that the operable mechanism is localized more peripherally. But there are problems with this. One would be hard pressed to explain why hypnotic analgesia can be terminated upon cue if the process involved an anti-nociceptive mechanism, and there is compelling evidence that hypnotic analgesia is not mediated by endorphins. 3 1 Finally, some believe that it is a combination of central and peripheral mechanisms, with central mechanisms impacting mostly the emotional or suffering' component of the pain experience.
HYPNOTIC RESPONSIVENESS
Although hypnotic intervention can provide some benefit to most patients, the more dramatic improvements take place in patients in pain who are also moderately to highly responsive to hypnotic suggestion. This quality of being highly responsive to hypnosis (highly hypnotizable) is a stable personality trait that does not vary much across situation or time (even decades). In fact, the stability of hypnotic responsiveness as a trait is comparable to that of the results of IQ tests. 3 2 Individuals who are highly responsive to hypnotic suggestions will respond most rapidly to hypnotic interventions and obtain the most salient outcomes, regardless of treatment objective. 8 Lowhypnotizable patients have been shown to benefit from hypnotic techniques also, but are less likely to experience satisfactory analgesia. 8 Is it possible then to identify those pain patients who are also highly responsive to hypnosis?
Assessing hypnotizability can be accomplished with a number of short scales developed specifically for this purpose.
The Hypnotic Induction Profile (HIP)
3 3 is a 5 ± 10 min method of appraising hypnotic responsivity which involves assessing the patient's capacity to look up while closing their eyes. A number of suggestions are then given to the patient to assess their response to brief structured hypnotic experiences.
2. An alternative method for assessing hypnotizability is the Stanford Hypnotic Clinical Scale (SHCS). 3 4 This scale includes a variety of hypnotic phenomena and requires minimal effort on the clinician's part. As it requires only 20 ± 30 min to administer it also provides a practical method of assessment. 3. A new alternative for assessing hypnotizability is an interactive computer-administered procedure, which has the advantage of reduced time and effort on the part of the clinician, and renders a comprehensive profile of the patient's abilities. The Computer Assisted Hypnosis Scale 3 5 interacts with the patient's responses, taking the subject through a hypnotic induction and 12 test suggestions. Its reliability and validity profiles are comparable to those of comprehensively researched scales. This scale has the advantage of providing information about the patient's subjective responsivity as well as behavioral responsiveness.
TREATMENT APPLICATIONS
Once a patient has been judged to be suitable for hypnosis, a decision must be made about what type of intervention will be most useful. Hypnosis is a flexible tool that can be utilized within the framework of most psychosocial approaches to pain (such as cognitive ± behavioral, psychodynamic, behavior modification).
Techniques can be tailored to fit with the medical staff's treatment philosophy and biomedical protocol. For instance, while individual therapy (one-in-one sessions) is perfectly appropriate for patients, hypnosis can also be successfully incorporated into group work. Spiegel and Bloom 1 4 illustrated a typical use of hypnosis for women with Stage 3 metastatic breast cancer. Patients in the treatment group met weekly for a 90-min support group which utilized 5 min of self-hypnosis as a routine group exercise. Compared to control subjects, the women in the treatment group experienced less pain and suffering during treatment and at 1-year follow-up.
If a patient is trained in how to use self-hypnosis, they will be able to employ the coping skill as needed in daily life without a clinician in attendance. 2 1 ,3 6 Self-hypnosis can consist of the patient listening to an audiotaped induction and suggestions from the clinician, or (preferably) it can be entirely self-directed. The clinician can work with the patient to develop a method of self-directed induction and suggestion which allows the motivated patient greater control and versatility. Self-hypnosis has been found to be useful both for chronic pain and for situations in which repeated painful experiences are expected (eg, invasive medical procedures such as bone marrow aspirations, obstetrics procedures, wound debridement).
Of course individual work with the patient allows the patient and clinician to develop more fully suggestions that can be successively tailored to manage the pain experience. Such an approach may allow the experienced clinician to work with patients in whom there has not been time to formally assess hypnotic responsiveness. In an emergency room setting a clinician may find it necessary to incorporate assessment and treatment into a single encounter. 3 8 In these cases suggestions are used both to assess the patient's responsiveness and to provide the most relief possible.
Hypnotic interventions will vary, depending on the patient's responses to suggestion. Some highly motivated and highly hypnotizable patients will be able to experience complete ablation of sensation upon direct suggestion. This approach may be successful with only a small segment of the population. Alternatives to suggesting anesthesia include altering the pain sensation so that it is perceived in a less disturbing manner. For example, suggesting an experience of warmth or itching may lead to greater tolerance of pain; and other alternatives include directing attention away from the pain and source of pain by use of imaginal distancing or redirection of attention.
PATIENT PREPARATION
In preparing patients for hypnosis it is important to explore any beliefs or misconceptions they hold regarding hypnosis. 3 5 Patients may fear that hypnosis will lead to loss of control. For these patients it may be important to emphasize that hypnosis makes use of innate abilities and that the therapist serves as a guide in helping the patient to creatively use concentration and imaginal abilities they already have to gain control over pain. Use of self-hypnosis is another method of allowing the patient the greatest sense of control. The point here is to communicate to the patient that hypnosis will enable them to acquire more, not less, control of their body. Another misconception patients sometimes hold is that the use of hypnosis implies that their discomfort is``all in their head''; the therapist communicates that he/she knows the pain is a real experience. In fact, mentally healthy individuals are more likely to be able to utilize hypnosis, no matter what its origin. 3 6 
SUMMARY
Hypnotic interventions can complement pharmacological pain management and lead to decreased use of medica-
KEY POINTS

·
Hypnosis is a viable and effective adjunctive intervention for managing pain
The mechanisms involved in hypnotic analgesia are distinct from those in placebo, relaxation, or distraction · Individuals who are highly responsive to hypnotic suggestions will respond most rapidly to hypnotic interventions and obtain the most benefits tion. 1 1 Hypnosis is a safe, noninvasive and reasonably effective component of pain management that can lead to amelioration of both the sensory and affective components of pain for some patients. Hypnosis is properly used only as an adjunctive component in an established comprehensive pain management protocol. While hypnosis will not work for every patient, it provides an additional option for managing pain and complements traditional medical approaches to pain management.
